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Abstract
Purpose—This prospective study examined how environmental smoking affects the perception 
of lifetime smoking prevalence and thereby the likelihood of subsequent regular smoking.
Methods—A longitudinal design (N = 6769) with three waves was used to test our research 
questions. Exposure to smoking by peers, best friends, and parents were assessed at T1. Perception 
of lifetime smoking prevalence was calculated at T2. Adolescent smoking was assessed at three 
waves.
Results—Overestimation of lifetime smoking prevalence was predicted by having a 
predominantly smoking peer group, having a best friend who smokes, and by having at least one 
parent who smokes. In consistency with a false consensus effect, smokers were more susceptible 
to overestimate lifetime smoking prevalence than nonsmokers. Subsequently, while controlling for 
smoking at T2, overestimating lifetime smoking prevalence was predictive of regular smoking at 
T3 (in accordance with the conformity hypothesis). Specifically, overestimation of lifetime 
smoking appeared to mediate the effects of environmental smoking (peers, best friends, and 
parents) on adolescent smoking. No support was found for a moderation effect of exposure to 
environmental smoking on the link between misperception of lifetime smoking prevalence and 
regular smoking.
Conclusions—The study offers a rare and needed theoretical and empirical research examining 
environmental and individual predictors of regular smoking. Besides direct prevention of exposure 
to smoking, cognitions that are a product of exposure to smoking need to be addressed in 
prevention campaigns.
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Both environmental and individual predictors have been examined in past research to 
understand adolescents’ risk for smoking. Yet, past work rarely has considered models 
integrating these two sets of predictors. Among environmental predictors, research has 
suggested that smoking among adolescents’ parents [1,2] and peers [3,4] is associated with 
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increased risk of adolescents’ smoking. Relatively little is known regarding the mechanisms 
that explain this apparent conformity effect. Regarding individual predictors, research has 
suggested that specific cognitions (e.g., attitudes, normative beliefs, and anticipated 
expectations) may be important antecedents to adolescents’ smoking [5–7]. Cognitive 
models generally suggest that individuals develop schemata to help organize and consolidate 
an overwhelming amount of stimuli [8]. However, the same cognitive constructs that 
provide us with a quick and simple way of dealing with large amounts of information also 
contribute to cognitive biases that lead to a misperception of reality [8]. Cognitive biases 
pertaining to smoking likely are developed based on exposure to smoking among others, and 
may interact with these environmental experiences in producing risk. Yet, this idea rarely 
has been considered in past work.
The present study focused on a specific cognitive bias identified in past research as relevant 
for understanding health risk behaviors that holds the idea that people tend to overestimate 
the degree to which our own behavior is shared by other people (i.e., false consensus). The 
easiness by which an example comes to mind increases the risk for overestimation. We 
followed two approaches to study false consensus and adolescent smoking. First, we focused 
on factors that predict individuals’ likelihood to overestimate lifetime smoking, and 
subsequently we determined whether this bias may affect the likelihood for young 
adolescents to start regular smoking (i.e., a mediational model, Figure 1a). Second, we 
examined how exposure to environmental smoking (i.e., smoking by parents and peers) 
might alter the relation between overestimating lifetime smoking and adolescent regular 
smoking (i.e., a moderational model, Figure 1b). In doing so, this study offers a rare and 
needed theoretical and empirical integration of research examining environmental and 
individual predictors of adolescent regular smoking.
Cognitive biases
Ross et al [9] initiated a line of research demonstrating that individuals who engage in, or 
are frequently exposed to, a specific behavior are likely to overestimate the prevalence of 
this same behavior among others [10,11]. Ample studies have found evidence for this so-
called false consensus effect among smokers, illustrating that people who smoke are more 
likely to overestimate the prevalence of smoking, including various age groups such as 
adolescents [12–14] and for middle-aged daily smokers [15].
It is unclear why individuals overestimate the prevalence of the same behavior they engage 
in among others. One theory posits that this overestimation may be the result of individuals’ 
selective exposure [14,16,17]. According to this theory, people choose to interact with 
others who exhibit behavior that is similar to their own behavior. Hence, adolescents who 
smoke may predominantly select affiliation with others who smoke [18,19], and these 
selective observations lead to misestimations of smoking prevalence in the population. Other 
theories suggest that overestimation could be instigated by an "availability heuristic” or an 
overgeneralization effect [20]. In other words, individuals’ who are exposed to a high 
prevalence of smoking among close others may be more likely to assume that these 
perceptions are representative of the general public, thus leading to an overestimate of 
smoking prevalence. Each of these explanations suggests that exposure to others who smoke 
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likely is a key predictor of adolescents’ false consensus bias. Adolescents may be more 
likely to overestimate the general prevalence of adolescent smoking in accordance with their 
own behavior or with behavior prominently shown in their environment (i.e., among parents 
and peers) [8,11]. Unfortunately, these theories rarely have been examined empirically 
among adolescents.
Given the importance of misperceptions of smoking prevalence and associated health risks 
in the maintenance and escalation of smoking behavior, it is paramount to better understand 
why individuals develop such cognitive biases. This issue is relatively underexplored, 
however, particularly in research involving youth or in research using longitudinal designs. 
We hypothesized a mediational model, suggesting that exposure to parents and peers who 
smoke may be associated with the development of cognitive biases, and these biases 
subsequently are associated with increases in adolescents’ smoking behavior. The use of 
data from three time points offers an excellent opportunity to stringently test this hypothesis.
In addition, it was hypothesized that both exposure to parents’/peers’ smoking and cognitive 
biases might synergistically increase risks for adolescents’ smoking. In other words, it was 
anticipated that person–environment transactions would be associated with greater risk for 
later smoking than either predictor in isolation. Specifically, it is likely that the link between 
cognitive biases and smoking behavior is stronger for adolescents who live in an 
environment where smoking is dominant behavior.
Present study
We used a longitudinal design to examine smoking in a nationwide large sample of Dutch 
adolescents. Analyses first considered the role of overestimation of lifetime smoking 
prevalence in adolescent smoking. We expected that exposure to environmental smoking 
(i.e., among parents and peers) would affect the perception of lifetime smoking prevalence 
(i.e., any engagement in smoking). Subsequently, we expected that overestimation of 
lifetime smoking would predict adolescents’ future regular smoking [14]. We have chosen 
for regular smoking while individuals in this stage are most likely to develop a full-fledged 
smoking habit. Finally, we examined whether the potential associations between cognitive 
biases and adolescent regular smoking are stronger for adolescents who are exposed to 
higher levels of environmental smoking (i.e., parental smoking, smoking by peers) than for 
those who are not, suggesting moderation.
Methods
Participants
A total of 6769 students were included in this study. At T1, all respondents were 11–16 
years of age (mean = 12.93 years, SD = .78 years), of whom 51.8% were female. With 
respect to education level, three categories were constructed; lower education level (38.3%), 
intermediate or general education level (19.7%), and highest level of secondary education 
(preparatory college and university education) (42%). Most of the respondents (95.8%) were 
born in the Netherlands, although 283 respondents (4.2%) were born elsewhere, including 
Turkey, Morocco, and Surinam.
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Data were collected in the three waves as part of a broader longitudinal study on adolescent 
smoking that was conducted in November 2002 (T1) with the approval of the Central 
Committee on Research Involving Human Subjects (for more details with respect to the 
procedure, see [21,22]). We started approaching schools from the total pool of 692 
secondary schools in the Netherlands. After having called the first 55 Dutch schools, 33 
school boards agreed to participate, providing us with a sample that was large enough for the 
study purpose. Participation in other studies and lack of time were main reasons to refuse 
cooperation. Moreover, not in all cases we were able to speak to the right person to decide 
for participation. All classes of the first (55.8%) and second year (44.2%) of secondary 
school were selected from each school. Nonresponse was due mainly to absence on the day 
of assessment; only 15 explicit refusals from adolescents were recorded. The second 
measurement took place 6–8 months after the first and followed the same procedure, and the 
third wave took place 12–14 months after the second. Like all longitudinal studies, this 
study was limited by a dropout in the 22 months between the waves (2239), eventually 
leading to a sample of 6769 students who participated in all three waves (75.1%). The 
baseline measurements took place in the first 2 years of secondary school. A few of the 
participating schools are large organizations with different departments in different villages. 
Participants that were in school department A during the first measurement could be in 
department B during the second measurement. Although not all separate departments were 
approached for participation it was hard to trace and include everybody in these particular 
schools. A logistic regression analysis was conducted including all variables to test for 
differences between participants in all three times of assessments and dropouts. Dropouts 
were older (OR = 1.23, p < .001, CI = 1.15–1.32), they were more likely to have at least one 
parent who smoked (OR = 1.39, CI = 1.02–1.27, p < .05,) and more likely to be involved in 
a peer group dominated by smokers (OR = 1.38, CI = 1.22–1.56, p < .001). All variables 
together only explained 2.6% of the variance in dropout, suggesting that potential selective 
attrition was rather limited. Students from the same schools and classes are likely to produce 
common sources of variance (nesting), violating the accuracy of the effects. The intraclass 
correlation coefficient for lifetime smoking was .036, indicating that 3.6% of the variance 
could be explained by a school effect. For current smoking this was .031. This is in line with 
those estimates that were found in prior studies on school effects in adolescent smoking 
[23]. Analyses in which the ICC was accounted for showed virtually the same results.
Measures
Smoking behavior—Smoking behavior was assessed at all three measurements using a 
well-established measure [24–26]. The participants were asked to indicate their smoking 
status on a nine-point scale (e.g., 1 = “I have never smoked”; 9 = “I smoke every day”). 
Because results suggested a positively skewed distribution (mean > median) with the bulk of 
the cases falling into the lower part of the range of scores, we decided to dichotomize the 
smoking variable. Respondents who reported tobacco use once a month or more were 
defined as “regular smokers” (vs “nonregular smokers”). Dichotomized smoking measures 
have been used repeatedly in previous studies focusing on adolescent smoking [21,24–26].
Perception—At T2, respondents were asked to estimate the prevalence of lifetime 
smoking or any engagement with smoking among adolescents in their age group (between 
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the age of 12 and 14 years in the Netherlands; at the time of measurement of perception of 
the smoking prevalence (T2), 95% of the respondents were aged between 12 and 14 years 
old. The mean estimated prevalence of lifetime smoking by adolescents was 43.94 (SD = 
20.24). According to an annual monitor in the Netherlands among a large national 
representative sample of adolescents, the prevalence of lifetime smoking in this age group at 
the year of smoking assessment for this study was 40.67% [27]. For every respondent we 
calculated a score implying over/underestimation by subtracting the annual monitor number 
from the respondents’ estimate. In the present study we focused on overestimation of 
smoking by smokers, which would be indicated by a positive difference between the two 
measures.
Parental smoking behavior—At T1, respondents were asked: “Does your father/mother 
smoke? (yes/no)”[28,29]. By combining responses on smoking status of both parents, two 
levels were constructed (0 = parents do not smoke, 1 = at least one parent is a smoker). In 
total, 86.5% of the participating adolescents lived with both parents, 1.4% with their father, 
and 9.7% with their mother, whereas 2.4% of the participating adolescents lived with 
caregivers other than their parents. Although we used adolescent report to assess parental 
smoking, previous studies have shown reliable results, indicating that children are quite 
capable of estimating their parents’ smoking behavior [30,31].
Best friend smoking—At T1, each respondent was asked: “Is your best friend a smoker 
or a nonsmoker,” value 0 indicated best friend is a nonsmoker, value 1 indicated best friend 
was a smoker [32]. Although we were not able to use friends reports for friends smoking 
behavior, recent studies have shown that adolescents are rather adequate in estimating their 
best friends’ smoking behavior [33].
Peer smoking—At T1, each respondent was asked to estimate the proportion of friends 
who smoke on a 5-point scale, ranging from 1 “None of my friends smoke,” 2 “Less than 
50% of my friends smoke,” 3 “50% of my friends smoke,” 4 “More than 50% of my friends 
smoke,” to 5 “All of my friends smoke.” [34]. Our aim was to distinguish between a 
nonsmoking environment and a predominantly smoking environment, therefore, responses 
were recoded to a variable differentiating two levels (0 = less than 50% of my friends 
smoke, and 1 = 50% or more of my friends smoke).
Data analyses
Logistic regression analyses were used 1) to predict overestimation of lifetime smoking 
prevalence, and 2) to predict adolescent regular smoking over time by overestimation of 
lifetime smoking prevalence. Gender, age, education level were included as covariates. 
Because there are strong indications that smokers overestimate the prevalence of smoking, 
we controlled for adolescent lifetime smoking at time of first measurement. Mediation of 
overestimation of smoking prevalence was tested using a Sobel test [35]. To test for possible 
moderation of environmental smoking on the link between overestimation of smoking 
prevalence and adolescent smoking, we included interaction terms in the final step of the 
equations [36,37].
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At T1, 402 respondents (5.9%) reported regular smoking (once a month). At T2, 510 
respondents (7.5%) of the total sample reported regular smoking while this number 
increased to 1,031 respondents (15.2%) at the third assessment.
A total of 54.3% of the children had two nonsmoking parents, while the remaining reported 
either having at least one parent who smokes. In total, 10.5% of the adolescents reported to 
be involved in a peer group in which smoking was dominant behavior (>50%) at T1. Finally, 
11.5% reported their best friend was a smoker.
Perception of lifetime smoking prevalence
To determine perception, adolescents had to estimate the prevalence of lifetime smoking on 
a continuous scale. To be sure that we dealt with misperception and not just with accuracy in 
estimation (it is unlikely that the prevalence is estimated precisely), we considered 
perception of smoking prevalence as misperception when estimations were at least 1 SD 
above the mean prevalence of smoking determined by data of a national representative 
sample [18]. Analyses with data that also included respondents who estimated the 
prevalence of lifetime smoking <1SD above the precise prevalence of lifetime smoking and 
analyses with a weighting factor to account for nonresponse did not lead to significantly 
different results.
At T2, 55.4% of the regular smokers overestimated the prevalence of lifetime smoking, 
which is substantially higher than proportion of nonsmokers that overestimated the lifetime 
smoking prevalence (36.5%; χ2 (1, N = 5472) = 56.04, p < .001), which is in accordance 
with a false consensus.
Table 1 shows the results of the logistic regression model including environmental smoking 
predicting overestimation of lifetime smoking (in all analyses we controlled for age, gender, 
and education level). On the first step of the logistic regression, we included age, gender, 
education level, and history of smoking as covariates. In the second step, we added 
proportion of smoking friends, smoking behavior of the best friends, and parental smoking. 
Respondents with a history of smoking were more likely to overestimate the prevalence of 
smokers than respondents without a history of smoking (OR = 1.26, CI = 1.09–1.46) and 
female respondents were more likely to overestimate the prevalence of smoking than male 
respondents (OR = 1.73, CI = 1.52–1.96). Moreover, respondents in the higher education 
levels were less likely to overestimate the prevalence of smoking.
Having a predominantly smoking peer group (OR = 1.36, CI = 1.07–1.72), smoking best 
friends (OR = 1.33, CI = 1.07–1.66), and smoking parents (OR = 1.29, CI = 1.14–1.47) 
significantly increased the risk for overestimating the prevalence of smoking.
After having determined antecedents of overestimation of lifetime smoking prevalence in 
terms of exposure to environmental smoking, we tested the predictive value of 
overestimation assessed at T2 for adolescent smoking at T3 (Table 2), while controlling for 
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gender, age, education level, and regular smoking at T2. A main effect was found showing 
that overestimating the prevalence of smoking at T2 was associated with an increased risk to 
smoke at a regular basis at T3 (OR = 1.43, CI = 1.19–1.72, p < .000) Additional analyses 
were conducted with lifetime smoking as outcome variable. Although environmental 
smoking was predictive of overestimation of lifetime smoking prevalence, overestimation 
was not predictive of lifetime smoking.
The significant links between environmental smoking, overestimation of lifetime smoking 
prevalence and adolescent smoking allowed us to do some additional mediation and 
moderation tests. (Note that main effects were also found of exposure to environmental 
smoking at T1 to adolescent smoking at T3. More specifically, parental smoking (OR = 
1.62, p < .000, CI = 1.38 – 1.91); best friend smoking (OR = 2.35, CI = 1.91 – 2.90, p < .
000); and proportion of smoking friends (OR = 2.93, CI = 2.32 – 3.69, p < .000) at T2 were 
associated with increased risks to start smoking at T3.) A Sobel test, conducted to test 
mediation, showed that overestimation of the prevalence of lifetime smoking partially 
mediated the link between peers’ smoking and adolescent regular smoking (estimate = 2.48, 
p = .01), smoking by best friends and adolescent regular smoking (estimate = 2.53, p = .01), 
and parental smoking and adolescent regular smoking (estimate = 2.61, p = .01). Hence, part 
of the effect of environmental smoking on own smoking can be explained by the mediating 
effect of overestimation of smoking prevalence (i.e., false consensus effect). Moderation 
was tested by including interaction terms. To reduce capitalisation on chance, all possible 
interactions between environmental smoking exposure and overestimation were checked by 
including them separately into the model (e.g., smoking by best friends * overestimation). 
Environmental smoke exposure did not moderate the link between overestimation and 
eventually smoking.
Discussion
Reducing the prevalence of smoking is one of the main objectives of health organizations 
worldwide [38]. Individual factors such as perception and environmental factors (i.e., 
smoking by parents, peers, and best friends) are strongly linked to adolescent smoking onset. 
This study provided support for a theoretical model that integrates both environmental and 
individual factors in predicting adolescent smoking. Moreover, support was found for the 
idea that exposure to environmental smoking functions as a mechanism underlying 
overestimation of lifetime smoking (i.e., false consensus effect) [14]. In turn, this 
overestimation appeared to predict regular smoking.
Overestimation of lifetime smoking
An initial goal of the present study was to examine the extent to which exposure to smoking 
of parents and peers contributed to the development of overestimation of lifetime smoking. 
In line with earlier studies we found that those adolescents that were engaged in smoking 
were more likely to overestimate the number of adolescents engaged in some sort of 
smoking (lifetime smoking), indicating a false consensus [12–15]. Moreover, we found 
support for a conformity hypothesis that proposes that perception of the commonness of a 
behavior leads to later adoption of this behavior [14]. The significant links between 
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environmental smoking exposure and overestimation of lifetime smoking, overestimation of 
lifetime smoking and regular smoking, and between environmental smoking exposure and 
regular smoking allowed us to test for mediation: the overestimation of lifetime smoking 
appeared to mediate the link between environmental smoking exposure and adolescent 
regular smoking.
Results also showed that adolescents who overestimated the prevalence of lifetime smoking 
were more likely to smoke regularly later in time (even after controlling for exposure to 
environmental smoking and engagement in some level of smoking at baseline measurement 
(lifetime smoking), which is in line with results shown by Botvin et al [39] showing that the 
expectation of peers’ normative behavior predicted later smoking. However, in the Botvin et 
al study, participants were asked to estimate the proportion of smokers—the greater the 
estimated proportion, the higher the likelihood for future smoking—whereas we compared 
the perceived prevalence with the actual prevalence (i.e., overestimation). Moreover, Botvin 
et al did not test whether this overestimation mediated the link between environmental 
smoking exposure and future adolescent smoking.
The findings suggest that interventions that focus on norms may be useful to consider in 
addition to other more conventional interventions for adolescents. In addition, it may be 
useful to consider educating parents on the effects of their smoking on the perceptions of 
smoking in their children.
Implications for future research
Future studies should focus on underlying processes such as moderation and mediation that 
might influence the accuracy of the perception of smoking and other unhealthy behaviors 
and subsequent development of cognitive biases that may be caused by inaccurate 
perception of the commonness of the particular behavior. In a recent study by Prinstein and 
Wang [11], peer rejection and aggression were associated with greater overestimation of 
deviant and health risk behavior, while being partially mediated by adolescents’ own 
behavior indicating a false consensus effect (the phenomenon that individuals who engage in 
or are frequently exposed to a specific behavior are likely to overestimate the prevalence of 
this same behavior among others [10, 11]). These findings emphasize the necessity to 
include aspects of friendships in future studies. Moreover, behavior shown by important 
group members may be more salient and may therefore have a larger impact than behavior 
shown by group members that have a lower social acceptance score. Furthermore, in this 
study we focused on environmental smoking exposure as a process leading to 
overestimating of smoking prevalence; however it is likely that other factors such as genes, 
personality or parenting affect cognitions and the development of cognitive biases in order 
to increase the likelihood of adolescent smoking over time.
Future research should address some of the limitations of this study. We used adolescent 
report to assess adolescent smoking and smoking by peers, best friends, and parents. 
Although studies have shown that adolescent report on parental smoking [33,34] and 
smoking by a best friend is quite reliable [33]; additional self reports by peers and parents 
would have been desirable.
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A second limitation refers to the point of measurement of each of the study constructs. 
Having data about environmental smoking at T1, estimation of smoking prevalence at T2 
and ultimate regular smoking at T3 allowed us to test mediation. Unfortunately, we did not 
have data on these constructs at each time of measurement. Therefore, caution is warranted 
in interpreting the results, while we could not control for prior estimation of smoking 
prevalence and exposure. For instance, it could be that overestimation of lifetime smoking 
between T2 and T3 increased. If this is the case, the link between overestimation at T2 and 
use at T3 may be different.
Because the distribution of regular smoking was skewed and we were interested in those 
individuals that were about to start regular smoking, we decided to dichotomize the smoking 
variable. Due to this decision we ended up with a distribution that shows less variance than a 
variable with a continuous distribution. A similar argument may be given for our choice to 
dichotomize the estimation of lifetime smoking prevalence. In this study we were interested 
in distinguishing individuals who overestimated lifetime smoking prevalence from those 
who did not. Future studies could test whether results are different for individuals who 
largely overestimate the prevalence.
Finally, overestimation was calculated by subtracting the annual monitor number from the 
respondents’ estimate. Another possibility would be to compare respondents’ estimates with 
school smoking rates. However, our aim was to demonstrate a general misperception 
independently from local smoking prevalence and focusing on subcultures (determined by 
school) was beyond the scope of this study. Future studies should concentrate on 
misperceptions of smoking prevalence while taking into account local smoking prevalence.
Conclusions
Within the context of these limitations, our findings have a number of potentially important 
implications. The results of this study support the idea that exposure to environmental 
smoking increases the risk for overestimating the prevalence of lifetime smoking. 
Subsequently, this overestimation increases the risk for future regular smoking. This study 
emphasizes the need for research that integrates environmental and individual factors, 
among which perception and cognitive factors. It is important for studies to consider both 
types of predictors in an integrative way. Moreover, interventions should address both 
factors since these factors seem to interact. Besides the direct prevention of exposure to 
parent/peers smoking, addressing cognitive biases that may be consequences of 
overestimation or misperception are products of this exposure may be a good way to 
mitigate the affects of parent/peer influence.
References
1. Avenevoli S, Merikangas KR. Familial influences on adolescent smoking. Addiction. 2003; 98:1–
20. [PubMed: 12752359] 
2. Darling N, Cumsille P. Theory, measurement, and methods in the study of family influences on 
adolescent smoking. Addiction. 2003; 98:21–36. [PubMed: 12752360] 
3. Kobus K. Peers and adolescent smoking. Addiction. 2003; 98:37–55. [PubMed: 12752361] 
Otten et al. Page 9













4. Simons-Morton B, Haynie DL, Crump AD, et al. Peer and parent influences on smoking and 
drinking among early adolescents. Health Educ Behav. 2001; 28:95–107. [PubMed: 11213145] 
5. Godin G, Kok G. The theory of planned behavior: A review of its applications to health-related 
behaviors. Am J Health Promot. 1996; 11:87–98. [PubMed: 10163601] 
6. Otten R, Harakeh Z, Vermulst AA, et al. Frequency and quality of parental communication as 
antecedents of adolescent smoking cognitions and smoking onset. Psychol Addict Behav. 2007; 
21:1–12. [PubMed: 17385950] 
7. Petraitis J, Flay BR, Miller TQ. Reviewing theories of adolescent substance use: Organizing pieces 
in the puzzle. Psychol Bull. 1995; 117:67–86. [PubMed: 7870864] 
8. Fiske, ST.; Taylor, SE. Social Cognition. 2. New York: McGraw-Hill; 1991. 
9. Ross L, Greene D, House P. The false consensus effect: An egocentric bias in social perception and 
attribution process. J Exp Soc Psychol. 1977; 13:279–301.
10. Iannotti RJ, Bush PJ. Perceived vs. actual friends’ use of alcohol, cigarettes, marijuana, and 
cocaine: Which has the most influence? J Youth Adolesc. 1992; 21:375–89. [PubMed: 24263849] 
11. Prinstein MJ, Wang SS. False consensus and adolescent peer contagion: Examining discrepancies 
between perceptions and actual reported levels of friends’ deviant and health risk behaviors. J 
Abnorm Child Psychol. 2005; 33:293–306. [PubMed: 15957558] 
12. Castrucci BC, Gerlach KK, Kaufman NJ, et al. The association among adolescents’ tobacco use, 
their beliefs and attitudes, and friends’ and parents’ opinions of smoking. Matern Child Health J. 
2002; 6:159–67. [PubMed: 12236663] 
13. Presson CC, Chassin L, Sherman SJ, et al. Predictors of adolescents’ intentions to smoke: Age, 
sex, race, and regional differences. Addiction. 1984; 19:503–19.
14. Sherman SJ, Presson CC, Chassin L, et al. The false consensus effect in estimates of smoking 
prevalence. Pers Soc Psychol B. 1983; 8:197–207.
15. Cunningham JA, Selby P. Relighting cigarettes: How common is it? Nicotine Tob Res. 2007; 
9:621–3. [PubMed: 17454719] 
16. Ennett ST, Bauman KE. The contribution of influence and selection to adolescent peer group 
homogeneity: The case of adolescent cigarette smoking. J Pers Soc Psychol. 1994; 67:653–63. 
[PubMed: 7965611] 
17. Tversky A, Kahneman D. Judgment under uncertainty: Heuristics and biases. Science. 1974; 
185:1124–10. [PubMed: 17835457] 
18. Marks G, Miller N. Ten years of research on the false-consensus effect: An empirical and 
theoretical review. Psychol Bull. 1987; 102:72–90.
19. Kandel DB. Homophily, selection, and socialization in adolescent friendships. Am J Sociol. 1978; 
84:427–36.
20. Ross, L.; Nisbett, R. The Person and the Situation: Perspectives of Social Psychology. New York: 
McGraw-Hill; 1991. 
21. Otten R, Engels RCME, Van den Eijnden RJJM. Parental Smoking and Smoking behavior in 
asthmatic and nonasthmatic adolescents. J Asthma. 2005; 42:349–55. [PubMed: 16036409] 
22. Van de Ven M, Engels RCME, Van Den Eijnden RJJM. Smoking onset among asthmatic 
adolescents: A test of the theory of planned behavior. Psychol Health. 2006; 21:699–716.
23. Murray DM, Alfano CM, Zbikowski SM, et al. Interclass correlation among measures related to 
cigarette use by adolescents. Estimates from an urban and largely African American cohort. 
Addict Behav. 2002; 27:509–27. [PubMed: 12188589] 
24. Kremers SP, Mudde AN, de Vries H. Kicking the initiation”: Do adolescent ex-smokers differ 
from other groups within the initiation continuum? Prev Med. 2001; 33:392–401. [PubMed: 
11676579] 
25. De Vries H, Engels R, Kremers S, et al. Parents’ and friends’ smoking status as predictors of 
smoking onset: Findings from six European countries. Health Educ Res. 2003; 18:627–36. 
[PubMed: 14572021] 
26. Zbikowski SM, Klesges RC, Robinson LA, et al. Risk factors for smoking among adolescents with 
asthma. J Adolesc Health. 2002; 30:279–87. [PubMed: 11927240] 
Otten et al. Page 10













27. STIVORO. [Accessed November 6, 2007] Roken, de harde feiten 2005 [Smoking, the hard facts 
2005]. [Online]. Available at: http://www.stivoro.nl/cijfers/archief/rookcijfers_jeugd_2005.pdf
28. den Exter Blokland EA, Engels RC, Hale WW 3rd, et al. Lifetime parental smoking history and 
cessation and early adolescent smoking behavior. Prev Med. 2004; 38:359–68. [PubMed: 
14766120] 
29. Farkas AJ, Distefan JM, Choi WS, et al. Does parental smoking cessation discourage adolescent 
smoking? Prev Med. 1999; 28:213–8. [PubMed: 10072737] 
30. Engels RCME, Willemsen M. Communication about smoking in Dutch families: Associations 
between anti-smoking socialization and adolescent smoking-related cognitions. Health Educ Res. 
2004; 19:227–38. [PubMed: 15140843] 
31. Vink JM, Willemsen G, Engels RCME, et al. Smoking status of parents, siblings and friends: 
Predictors of regular smoking? Findings from a longitudinal twin-family study. Twin Res. 2003; 
6:209–17. [PubMed: 12855070] 
32. Engels RCME, Knibbe RA, de Vries H, et al. Influences of parental and best friends’ smoking and 
drinking on adolescent use: A longitudinal study. J Appl Soc Psychol. 1999; 29:337–61.
33. Harakeh Z, Engels RC, Vries HD, et al. Correspondence between proxy and self-reports on 
smoking in a full family study. Drug Alcohol Depend. 2006; 84:40–7. [PubMed: 16386380] 
34. Engels RC, Knibbe RA, Drop MJ, et al. Homogeneity of cigarette smoking within peer groups: 
Influence or selection? Health Educ Behav. 1997; 24:801–11. [PubMed: 9408792] 
35. Sobel, ME. Asymptotic confidence intervals for indirect effects in structural equation models. In: 
Leinhardt, S., editor. Sociological Methodology. Washington, DC: American Sociological 
Association; 1982. p. 290-312.
36. Aiken, LS.; West, SG. Multiple Regression: Testing and Interpreting Interactions. Thousand Oaks, 
CA: Sage; 1991. 
37. Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological 
research: Conceptual, strategic, and statistical considerations. J Pers Soc Psychol. 1986; 51:1173–
82. [PubMed: 3806354] 
38. World Health Organization. Why is tobacco a public health priority?. Retrieved November 6, 
2007, from http://www.who.int/tobacco/health_priority/en/index.html
39. Botvin GJ, Botvin EM, Baker E, et al. The false consensus effect: Predicting adolescents”tobacco 
use from normative expectations. Psychol Rep. 1992; 70:171–8. [PubMed: 1565717] 
Otten et al. Page 11














(a) Mediation model illustrating that the effect of environmental smoking on adolescent 
smoking runs/via/perception. (b) Moderation model illustrating that the effect of perception 
of smoking on adolescent smoking is different for different levels of exposure to 
environmental smoking.
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Table 1
Logistic regression analyses predicting overestimation of lifetime smoking
Overestimation at T2
T1 OR 95% CI
Covariate
Age (y) 12.97 1.01 .93–1.10
Gender Boys 1.00
Girls 1.73*** 1.52–1.96
Education Lower education level 1.00
Intermediate education level .53*** 45–.62
High education level .30*** .26–.35
Lifetime smoking No history of smoking 1.00
Lifetime smoking 1.26** 1.09–1.46
Predictor variables Smoking friends Less than 50% smoking 1.00
At least 50% smoking 1.36* 1.07–1.72
Best friend smoking Best friend a nonsmoker 1.00
Best friend a smoker 1.33* 1.07–1.66
Parental smoking No smoking parents 1.00
One or two parents who smoke 1.29*** 1.14–1.47
CI = confidence interval; OR = odds ratio.






p < .001: two-tailed tests.
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